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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live'' 
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Food  Additives  Sectional  Committee,  FAD  8 


FOREWORD 

This  Indian  Standard  ^vas  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the 
Food  Additives  Sectional  Committee  had  been  approved  by  the  Food  and  Agriculture  Division 
Council, 

Aspartame  is  a  non-nutritive  sweetener,  sugar  substitute  and  flavour  enhancer.  It  is  100  to  200  times 
sweeter  than  sucrose  and  has  an  acceptable  dietary  intake  of  0-40  mg/kg  body  weight.  It  is  normally 
used  by  diabetics.  It  has  been  permitted  for  use  under  the  PFA  Rules.  It  is  not  recommended  for  use 
by  pregnant  women  and  phenylketonurics. 

Chemical  Names  and  Formulae 

The  recognized  chemical  names  are  N-L-a-Aspartyl-L-phenylalinine-1-methyl  ester  (APM)  and 
3-amino-N-(  a-carbomethoxy-phenethyl  )-succinamic  acid.  Its  empirical  formula  is  C^  Hjs  NaOg, 
molecular  weight  294-31  and  structural  formula  as  under  ; 


COOCH3 

H2N-CH-CONH-CH-CH2— f  y 


CH2-C00H 

In  the  preparation  of  this  standard,  considerable  assistance  has  been  derived  from  the  following 
publications: 

FAO  Food  and  Nutrition  Papers  No.  19  'Specification  for  identity  and  purity  of  carrier  solvents, 
emulsifiers  and  stabilizers,  enzyme  preparations,  flavouring  agents,  food  colours,  sweetening 
agents  and  other  food  additives,  published  by  the  Joint  FAO/WHO  Expert  Committee  on 
Food  Additives,  Rome,  1981. 

Food  Chemical  Codex,  1981,  published  by  National  Academy  of  Sciences,  National  Research 
Council,  Washington  DC,  USA. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the 
final  value,  observed  or  calculated,  expressing  the  result  ofatestor  analysis,  shall  be  rounded  off  in 
accordance  with  IS  2  :  1960  *Rules  for  rounding  off  numerical  values  (  revised )'.  The  number  of  signi- 
ficant places  retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this 
standard. 
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Indian  Standard 
ASPARTAME,  FOOD  GRADE  —  SPECIFICATION 


1  SCOPE 

1,1     This  standard  prescribes  the  requirements  and 
methods  of  sampling  and  test  for  aspartame,  food 

grade. 

2  REFERENCES 

2.1  The    following  Indian  Standards  are    necessary 
adjuncts  to  this  standard: 

IS  No,  Title 

1070  :  1992     Reagent  grade  water  {third  revision) 

1  AOQ   •    1  OT/t         lV/r*»tli/^i'lc    Fr\r  c a  tvi f* I i nn-  finrl   t*»cf  Tf\r  fr%r\A 

colours  (first  revision) 

2362  :  1973     Detenuination  of   water    b^  the  Karl 
Fischer  method  (first  revision) 

9S*h7  •  1QA'\       Aniiattn  rnlrnir  fnr  fnnH  nrnHiirts 

3  REQUIREMENTS 

3.1  Description 

The  material  shall  be  a  white,  odourless,  crystalline 
powder,  having  a  strong,  sweet  taste. 

3.2  Identification  Test 

3.2.1  Solubility 

The  material  shall  be  slightly  soluble  in  water  and 
ethanol/methanol. 

3.2.2  Positive  Test  for  Amino  Group 

Dissolve  2  g  of    ninhydrin    in    75  ml  of  dimethyl- 
sulfoxide.  Add  62  mg  of  hydrindantin,  dilute  to  100  ml 


with  4  M  lithium  acetate  buffer  solution  (pH  9),  and 
filter.  Transfer  about  10  mg  of  the  sample  to  a  test  tube, 
add  2  ml  of  the  reagent  solution,  and  heat.  A  dark  purple 
colour  is  fonned. 

3.2.3  Positive  Test  for  Ester  Group 

Dissolve  about  20  mg  in  1  ml  of  methanol.  Add  0.5  ml 
of  methanol  saturated  with  hydroxylamine 
hydrochloride,  mix,  and  then  add  0.3  ml  of  5  N  potas- 
sium hydroxide  in  methanol.  Heat  the  mixture  to  boil- 
ing, then  cool,  adjust  ihtpH  to  b>etween  1  and  1.5  with 

u,,,i.. — ui — :„«„:j/«- — -,*-\ i„j,in  i i  ^f^-— i^ 

uyuiucuiuiic<it-iu  y^t(^upcnjcuij,  aiiu  auu  \f.  i  xiii  ut  iciijl; 

chloride  (9  g  Fecl3.  6H2O  in  water  to  make  100  ml).  A 
buroundv  colour  is  nroduced. 

3.3  Specific  Rotation 

[ajc  :  Between  +  14.5"  and  +  16.5''  calculated  on  dry 
basis  when  determined  in  a  solution  containing  4  g  of 
sample  in  sufficient  15  N  formic  acid  to  make  100  ml 
and  determined  within  30  min  after  preparation  of  the 
sample  solution. 

3.4  The  transmittance  of  a  1-percent  solution  in  2  N 
hydrochloric  acid,  determined  in  a  1-cni  cell  at  430  mn, 
with  a  suitable  spectrophotometer,  using  2  N 
hydrochloric  acid  as  a  reference,  is  not  less  than 
0.95,  equivalent  to  an  absorbance  of  not  more  than 
approximately  0.022. 

3.5  The  material  shall  also  conform  to  the  requirement 
given  in  Table  1: 


Table  1  Requirements  for  Aspartame,  Food  Grade 

(Clause  3.5) 


Si  No. 


(1) 


iii) 

iV) 
V) 

vi) 
vii) 


Characteristic 


(2) 


Purity  as  C14H18N2O5,  percent  by  mass 

(on  dry  basis) 

Moisture,  percent  by  mass.  Max 

Sulphated  ash,  percent  by  mass 

(on  dry  basis).  Max 

pH  (0.8  percent  solution) 

5-Benzyl-3, 6-dioxo-2-piperazineacetic 
acid,  (diketopiperazine),  percent  by 
mass.  Max 

Heavy  metals  (as  Pb),  mg/kg.  Max 
Arsenic  (as  As),  mg/kg.  Max 


Requirements 

(3) 
98.0  - 102.0 

43 
0.2 

4.5  -  6.0 
1.0 

10 
3 


Method  of  Test,  Refto 


Annex 

Other  Standard 

of  this  Standard 

•      (4) 

(5) 

A-1 

— 

A-2 

— 

A-3 

— 

A-4 


A-5 


9  of  IS  1699  :  1974 
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4  PACKING,  STORAGE  AND  MARKING 

4.1  Packing 

The  material  shall  be  filled  in  containers  with  as  little 
air  space  as  possible.  The  containers  shall  be  such  as  to 
preclude  contamination  of  the  contents  with  metals  or 
other  impurities. 

4.2  Storage 

The  material  shall  be  stored  in  a  cool  and  dry  place  so 
as  to  avoid  excessive  exposure  to  heat. 

4.3  Marking 

Each  container  shall  be  marked  legibly  to  give  the 
following  information: 

a)  Nameof  the  material  including  the  words  Tood 
Grade'; 

b)  Source  of  manufacture; 

c)  Minimum  net  mass; 

d)  Batch  or  code  number; 

e)  Date  of  manufacture; 

f)  Date  of  expiry  (not  more  than  3  years  from  the 
date  of  packing); 

g)  WARNING 

-  Artificial  sweetener  for  diabetics; 


-  Not  to  be  used  by  pregnant  women  and 
phenylketonurics;  and 
h)  Any  other  details  required  under  the  Standards 
of  Weights  and  Measures  (Packaged  Com- 
modities)  Rules,    1977/Prevention    of  Food 
Adulteration  Rules,  1955. 

4.4  Standard  Marking 

The  container  may  also  be  marked  with  the  Standard 
Mark. 

5  SAMPLING 

5.1  Representative  samples  of  the  material  shall  be 
drawn  and  conformity  of  the  material  to  the  require- 
ments of  this  specification  shall  be  determined 
according   to  the  method  prescribed  in  Annex  A  of 

18  2557:1963. 

6  TESTS 

Tests  shall  be  carried  out  by  the  methods  specified 
in  3.2,  3.3,  3.4  and  col  4  and  5  of  Table  1. 

6.1  Quality  of  Reagents 

Unless  specified  otherwise,  pure  chemicals  and  dis- 
tilled water  {see  IS  1070  :  1992)  shall  be  employed  for 

tests. 

NOTE  — 'Pure  chemicals' shall  mean  chemicals  that  do 
not  contain  impurities  which  affect  the  results  of  analysis. 


ANNEX  A 
{Table  1) 
METHODS  OF  TEST  FOR  ASPARTAME,  FOOD  GRADE 
A-1  PURITY 
A-1,1  Reagents 
A-1.1.1  Dimethyl  form  amide 
A-1.1.2  Thymol  Blue 

A-1. 1,3  Lithium  Methoxide /Sodium  Methoxide 
A-1. 2  Procedure 


Weigh  accurately  about  150  mg  of  the  sample,  pre- 
viously dried  at  105^  for  4  hours.  Dissolve  in  35  ml  of 
dimethylformamide.  Add  5  drops  of  thymol  blue  and 
titrate  with  a  microburette  to  a  dark  blue  end -point  with 
0.1  M  lithium  methoxide.  Perform  a  blank  determina- 
tion and  make  any  necessary  correction.  Each  ml  of 
0.1  Af  lithium  methoxide  is  equivalent  to  29.43  mg  of 
C14H18N2O5. 
NOTES 

1  Protect  the  solution  from  absorption  of  carbon  dioxide 
and  moisture  by  covering  the  titration  used  with 
aluminium  foil  while  dissolving  the  sample. 

2  In  case  lithium  methoxide  is  not  available,  sodium 
methoxide  may  be  used  for  the  titration. 

A-2  DETERMINATION  OF  MOISTURE 

A-2.0   For  routine  purposes,  moisture  shall  be  deter- 
mined by  the  oven  method  given  below.  In  case  of 


dispute  moisture  shall  be  determined  by  the  Karl  Fisher 
Method  described  in  IS  2362  :  1973. 

A-2.1  Apparatus 

A-2.1.1  Oven  —  electric,  maintained  at  105°  ±  PC. 

A-2.1.2  Weighing  Bottle —  Glass-stoppered,  shallow. 

A-2.2  Procedure 

A-2.2.1  Weigh  accurately  about  10  g  of  the  well-mixed 
material  in  the  tared  weighing  bottle.  Distribute  the 
material  as  evenly  as  practicable  to  a  depth  of  about 
5  mm.  Place  the  bottle  containing  the  material  (un- 
covered) in  the  oven  maintained  at  105°±  1°C.  Remove 
the  bottle  from  the  oven  after  four  hours,  close  the 
bottle  promptly  and  allow  it  to  come  to  room  tempera- 
ture in  a  desiccator.  Weigh  it. 

A-2.2.2  Calculation 


Moisture,  percent  by  mass  = 


i00x{Mi-M2) 

(Mi-M) 


where 

Mi  = 

M2  = 


mass,  in  g,  of  the  bottle  with  the  material 
before  drying; 

mass,  in  g,  of  the  bottle  with  the  material 
after  drying  and  after  it  has  come  to  room 
temperature;  and 
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M  =      Mass,  in  g,  of  the  empty  bottle. 

A-3  DETERMINATION  OF  SULPHATED  ASH 

A-3.1  Regents 

A-3,1.1  Dilute  Sulphuric  Acid  —  10  percent  (m/v). 

A-3.2  Procedure 

Transfer  about  2  g  of  the  sample,  accurately  weighed, 
to  a  tared  50-ml  to  100-ml  platinum  dish  or  other 
suitable  container  and  add  sufficient  dilute  sulphuric 
acid  to  moisten  the  entire  samples.  Heat  gently,  until 
the  sample  is  dry  and  thoroughly  charred,  then  continue 
heating  until  all  the  sample  has  been  volatilized  or 
nearly  all  of  the  carbon  has  been  oxidized.  Cool,  mois- 
ten the  residue  with  0.1  ml  of  sulphuric  acid,  and  heat 
in  the  same  manner  until  the  remainder  of  the  sample 
and  any  excess  sulphuric  acid  have  been  volatilized. 
Finally  ignite  in  a  muffle  furnace  at  800  ±  25°C  for 
15  minutes.  Cool  in  a  desiccator  and  weigh. 

A-3.3  Calculation 


Sulphated  ash,  percent  by  mass 


Ml 
M 


xlOO 


where 


mass,  in  g,  of  residue  after  igniting,  and 
mass,  in  g,  of  the  material  taken  for  the  test. 

A-4  DETERMINATION  OF  5-BENZYL-3, 
6-DIOXO-2-PIPERAZINEACETIC  ACID 

A-4.1  Apparatus 

A-4*l.l  Gas  Chromatograph 

Of  a  suitable  type,  equipped  with  a  hydrogen  flame 
ionization  detector  and  designed  for  handling  glass 
columns  with  on-column  injection  (Micro-Tek  220  or 
equivalent),  containing  a  1,83  metre  X  4  nu.i  (insidr 
diameter)  glass  column  packed  with  3  percent  OV-1  on 
80/100-mesh  Supelcoport.  Condition  the  column  over- 
night at  250°C  before  readjustment  and  equihbration  to 
the  operatiitg  condition.  To  preclude  build-up  of  silicon 
oxide,  clean  the  detector  with  acetone  frequently. 

A-4.1.1.1  Operating  conditions 

The  operating  parameters  may  vary  depending  upon  the 
particular  instrument  used,  but  a  suitable-chromatogram 
may  be  obtained  using  the  following  conditions: 

a)  Column  temperature  200°C 

b)  Inlet  temperature  200*'C 

c)  Detector  temperature  275^C 

d)  Carrier  gas  —  nitrogen,  flowing  at  a  rate  of  75  ml 
per  minute 

e)  Hydrogen  and  air  flow  to  burner  — Optimized  to 
give  maximum  sensitivity 

f)  Recorder  —  1  mv  full  scale 
A-4.2  Reagents 

A-4.2.1  Silation  Reagent 

Just  before  use,  dilute  3  parts;  by  volume,  of  N,  O-bis- 
(irimethylsilyl)  acetamide  with  2  parts  of  dimethyl- 
fontiamide. 


A-4.2.2  Preparation  of  Standard  Solution 

Transfer  about  25  mg  of  5-Benzyl-3,  6-dioxo-2- 
piperazineacetic  acid  Reference  Standard,  accurately 
weighed,  into  a  50-ml  volumetric  flask,  dissolve  in 
methanol,  dilute  to  volume  with  methanol,  and  mix. 
Pipette  10  ml  of  this  solution  into  a  second  100-ml 
volumetric  flask,  dilute  to  volume  with  methanol,  and 
mix.  Pipette  3-ml  of  the  second  solution  into  a  2-dram 
vial,  with  Teflon-lined  cap,  and  evaporate  to  dryness  on 
a  steam  bath.  Add  1  ml  of  the  Silylation  reagent  to  the 
residue,  cap  the  vial  tightly,  shake  and  heat  in  an  oven 
at  80°  for  30  minutes.  Remove  the  vial  from  the  oven, 
shake  for  15  seconds,  and  cool  to  room  temperature. 

A-4.2.3  Preparation  of  Sample  Solution 

Transfer  about  10  mg  of  the  aspartame  sample, 
accurately  weighed,  into  a  2-dram  vial,  with  Teflon- 
lined  cap,  add  1  ml  of  the  Silation  reagent,  cap  tightly, 
shake,  and  heat  in  a  n  oven  at  80°  C  for  30  min.  Remove 
the  vial  from  the  oven,  shake  for  15  seconds,  and  cool 
to  room  temperature. 

A-4.3  Procedure 

Inject  a  3-^il  portion  of  the  Standard  preparation  into 
the  gas  chromatograph,  obtain  the  chromatogram, 
measure  the  height  of  the  peak  produced  by  the  5-ben- 
zyl-3,  6-dioxo-2-piperazineacetic  acid,  and  record  it  as 
P.  Under  the  stated  conditions,  the  elution  time  is  about 
7-9  min.  Similarly,  inject  a  3-jxl  portion  of  the  sample 
preparation,  obtain  the  chromatogram,  measure  the 
height  of  the  peak  produced  by  the  5-beiizyl-3,  6- 
dioxo-2-piperazineacetic  acid  contained  in  the  sample, 
and  record  it  as  p. 

A-4.4  Calculation 


5-benzyl-3,  6-dioxo- 

2-piperazineacelic  acid, 
percent  by  mass 


3  xMxp 
500  xmxp 


X  100 


where 

M=      the  exact  mass,Mn  mg,  of  the  reference 

standard  taken; 
m  =      the  exact  mass,  in  mg,  of  aspartame  taken; 
p  =       height  of  peak  produced  by  5-benzyl-3,  6- 

dioxo-2-  piperazineacetic  acid  contained  in 

sample;  and 
P  =       height  of  peak  produced  by  5-benzyI-3,  6- 

dioxo-2-  piperazineacetic  acid  contained  in 

standard. 

A-5  HEAVY  METALS 

A-5,1  Reagents 

A-5.1,1  Ammonia  Solution 

Dilute  400  ml  of  28  percent  ammonium  hydroxide  to 
1  000  ml  with  water. 

A-5.1.2  Acetic  Acid  Solution 

6  percent  (m/v). 

A-5.I.3  Hydrochloric  Acid 

10  percent. 
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A-5.1.4  Lead  Nitrate  Stock  Solution 

Dissolve  159.8  mg  of  lead  nitrate  Pb  (N03)2  in  100  ml 
of  water  containing  1  ml  of  nitric  acid,  then  dilute  with 
water  to  1  000  ml  and  mix.  This  solution  should  be 
prepared  and  stored  in  glass  containers  which  are  free 
from  lead  salts. 

A-5.1.5  Standard  Lead  Solution 

On  the  day  of  use,  dilute  10  ml  of  lead  nitrate  stock 

solution,  accurately  measured,  with  water  to  100  ml. 

Each  ml  of  the  solution  so  prepared  contains  the 

equivalent  of  10  mg  of  lead  ion  (Pb). 

A-5.1.6  Hydrogen  Sulphide 

A  saturated  solution  of  hydrogen  sulphide  made  by 

passing  H2S  in  cold  water. 

A-5.2  Procedure 

A-5.2.1  Solution  A 

Pipette  2.0  ml  of  standard  lead  solution  (20  ^ig  of  lead) 
into  a  50-ml  colour  comparison  tube,  and  add  water  to 
make  25  ml.  Adjust  the/7H  to  between  3.0  and  4.0 
(using  short  range /?H  indicator  paper),  by  addition  of 
diluted  acetic  acid  or  ammonia  solutions.  Dilute  with 
water  to  40  ml  and  mix. 


A-5.2.2  Solution  B 

Take  2  g  of  the  sample,  accurately  weighed  in  a  suitable 
crucible.  Add  sufficient  sulphuric  acid  to  wet  the 
sample,  and  carefully  ignite  at  a  low  temperature  until 
thoroughly  charred  covering  the  crucible  loosely  with 
a  suitable  lid  during  the  ignition.  After  the  carbon  is 
thoroughly  carbonized,  add  2  ml  of  nitric  acid  and  5 
drops  of  sulphuric  acid,  cautiously  heat  until  white 
fumes  are  evolved,  then  ignite,  preferably  in  a  muffle 
furnace  at  500°  to  600°C  until  all  the  carbon  is  burned 
off.  Cool,  add  4  ml  of  dilute  hydrochloric  acid  (1  in  2), 
cover,  and  digest  on  a  steam  bath  for  10  to  15  minutes. 
Uncover,  and  slowly  evaporate  on  a  steam  bath  to 
dryness.  Moisten  the  residue  with  1  drop  of 
hydrochloric  acid,  add  10  ml  of  hot  water,  and  digest 
for  2  minutes.  Add  ammonia  test  solution  dropwise 
until  the  solution  is  just  alkaline  to  litmus  paper,  dilute 
with  water  to  25  ml  and  adjust  thepH  to  between  3.0 
and  4.0  (using  short  range/^H  indicator  paper)  by  addition 
of  diluted  acetic  acid  solution.  Filter,  if  necessary.  Rinse 
the  crucible  and  the  filter  with  10  ml  of  water,  transfer  the 
solution  and  rinsings  to  a  50-m]  colour  comparison  tube. 
Dilute  with  water  to  40  ml  and  mix. 

To  each  tube  add  10  ml  of  freshly  prepared  hydrogen 
sulphide  test  solution.  Mix  and  allow  to  stand  for  5  minutes 
and  view  downward  over  a  white  surface.  The  colour  of 
solution  B  shall  not  be  darker  than  that  of  solution  A. 


Standard  Mark 

The  use  of  the  Standard  Mark  is  governed  by  the  provisions  of  the  Bureau  of  the  Indian 
Standards,  Act,  1986  and  the  Rules  and  Regulations  made  thereunder.  The  Standard  Mark  on 
products  covered  by  an  Indian  Standard  conveys  the  assurance  that  they  have  been  produced 
to  comply  with  the  requirements  of  that  standard  under  a  well  defined  system  of  inspection, 
testing  and  quality  control  which  is  devised  and  supervised  by  BIS  and  operated  by  the  pro- 
ducer. Standard  marked  products  are  also  continuously  checked  by  BIS  for  conformity  to 
that  standard  as  a  further  safeguard.  Details  of  conditions  under  which  a  licence  for  the  use 
of  the  Standard  Mark  may  be  granted  to  manufacturers  or  producers  may  be  obtained  from 
the  Bureau  of  Indian  Standards. 


Bnreaa  of  Indian  Standards 

BIS  is  a  statutory  iastitution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of 
goods  and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any 
form  without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course  of 
implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade  designations. 
Enquiries  relating  to  copyright  be  addressed  to  the  Director  (  Publications  ),  BIS. 

Review  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also 
reviewed  periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that 
no  changes  are  needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision. 
Users  of  Indian  Standards  should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or 
edition  by  referring  to  the  latest  issue  of  *BIS  Handbook*  and  'Standards  Monthly  Additions*. 
Comments  on  this  Indian  Standard  may  be  sent  to  BIS  giving  the  following  reference: 
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Amend  No.  Date  of  Issue  Text  Affected 


BUREAU  OF  INDIAN  STANDARDS 

Headquarters: 

Manak  Bhavan,  9  Bahadur  Shah  Ziifar  Marg,  New  Delhi  110002  Telegrams  :  Manaksanstha 

Telephones  :  331  01  31,  331  13  75  (  Common  to  all  offices  ) 

Regional  Offices  i  Telephone 

Central :  Manak  Bhavan^  9  Bahadur  Shah  Zafar  Marg  r  331  oi  31 


1 


NEW  DELHI  110002  .  \  ^331  13  75 

Eastern  :  1/14  C.  I.  T.  Scheme  VII  M,  V.  I.  P.  Road,  Maniktola  (  37  84  99,    37  85  61 

CALCUTTA  700054  j  37  86  26,    37  86  62 

Northern  :  SCO  445-446,  Sector  35-C,  CHANDIGARH  160036  f  53  38  43,    53  16  40 

i  53  23  84 

Southern  I  C.  I.  T.  Campus,  FV  Cross  Road,  MADRAS  600113  (  235  02  16,    235  04  42 

235  15  19,    235  23  15 

Western  t  M^nakalaya,  E9  MIDC,  Marol,  Andheri  (  East  )  r  632  92  95,    632  78  58 


i 

BOMBAY  400093  (  632  78  91,     632  78  92 

Branches;  AHMADABAD.  BANGALORE.  BHOPAL.  BHUBANESHWAR. 

COIMBATORE.   FARIDABAD.    GHA2nABAD.   GUWAHATI.    HYDERABAD. 
JAIPUR.     KANPUR.      LUCKNOW.      PATNA.     THIRUVANANTHAPURAM. 
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